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MATERIAL
The total population of some 4,000 persons included at the relevant times between 1,200 and 1,800 young apprentices organized in three "Wings". Each of these wings had its own similar barrack and dining rooms (in permanent brick buildings), its own Service Institutes for use in leisure hours, and its own specially allotted sections of the large and airy workshops. Intermingling of the wings was, therefore, largely limited to open-air activities, with, to a smaller extent, some mixing off-duty and in a communal station cinema. The wings were themselves sub-divided into three "Squadrons", and these too, were fairly self-contained and separate units, though not so decisively separated as the wings. In general, this structure, coupled with a highly organized medical service and method of sicknesA recording, made it administratively possible, and indeed simple, to set up "experimental" groups to be compared with "control" groups, both groups being very similar in their characteristics and conditions of life, but living and working largely apart.
The apprentices enter the service, usually direct from school, between the ages of 151 and 17 in thrice-yearly entries; and they remain on the station for 3 years. Their health is good and their height and weight gains during the 3 years equal to, or better than, the average of youths in other occupations (Morant, 1949) . The station was organized as a school with three terms per year, each with a short mid-term break, and holidays at the usual times but rather shorter than normal.
PROCEDURE
In this setting it was decided to make a trial of impregnated handkerchiefs as a possible means of reducing the spread of upper respiratory infections.
METHODS OF IMPREGNATION. -Dumbell, Lovelock, and Lowbury (1948) drew attention to the large number of airborne bacteria-carrying particles which were liberated by a handkerchief as normally used, and in a subsequent paper, Dumbell and Lovelock (1949) reported that handkerchiefs could be impregnated with various substances which would sterilize the nasal secretion deposited therein. The problem in the . present trial was to find a practical method of impregnating handkerchiefs on a relatively large scale.
Solutions of hexyl resorcinol and of octyl cresol, emulsions of these substances, and direct application by a roller machine (not unlike a domestic mangle) were all tried and discarded: a reasonable consistency of impregnation allied to ease of application was eventually achieved by immersing handkerchiefs in a solution of octyl cresol in 60 per cent. alcohol. The handkerchiefs were then transferred to a very large bath of water, when most of the octyl cresol was retained in the cotton and only one-quarter to one-third was washed away with the alcohol. Impregnated in this way, handkerchiefs were found to reduce the numbers of particles carrying viable bacteria to an extent comparable with the handkerchiefs which Dumbell and Lovelock impregnated direct from alcoholic solution in their small-scale experiments. This method of impregnation was therefore adopted, although the calendering raised an unexpected difficulty in that the heated rollers caused the emission of an irritating vapour, the equivalent of a fairly effective tear gas, which almost incapacitated the operators. It was found essential for the operators to wear service anti-gas respirators-a tiresome procedure which clearly debars the use of octyl cresol on any large scale. be overcome. The technique employed with octyl cresol and described above was unsatisfactory owing to precipitations of calcium salts from previous laundering; but a small roller machine which had been tried before was used with some success. In this machine, rollers dipping in a trough of glycollic acid transferred the latter with reasonable consistency to the handkerchiefs. On the other hand calendering was even more difficult, for when impregnated with glycollic acid the handkerchiefs stuck to the cloths of the calender, were awkward to remove from its rollers, and frequently tore its cloths. Glycollic acid was also found to cause rapid deterioration of the material of the handkerchiefs, and this ultimately brought the trial to an end (Trial V (August 28, 1950 , to April 14, 1951 ).-Arising out of the experience of the first trial it was decided to issue handkerchiefs to one wing only. The three squadrons of this wing would form "experimental" and "control" units for comparison one with another and also to some extent, with the other wings to which no handkerchiefs had been issued. The squadrons of No. 3 wing were selected since they had between them a trade division which ensured a greater separation at work than was the case with the squadrons of the other wings.
Handkerchiefs issued to two squadrons were impregnated with octyl cresol, those to the other squadron were untreated. Four handkerchiefs were issued weekly to each apprentice, but any apprentice using up his allocation before the end of the week could obtain a fresh supply on a one-for-one basis by a personal visit to sick quarters. Frequent checks were made by irregular inspections to ensure that the issued handkerchiefs, and not others, were being used, and several talks on the value and importance of the trials were given to the whole wing.
The results of Trial II are given in Table I . They show no differences between the group incidence of the various respiratory infections. The two squadrons given handkerchiefs impregnated with These measures were directed, it will be seen, mainly to the living accommodation. The workshops were too large and dispersed for any attempt at aerial control.
(a) Ultra-Violet Lighting.-Owing to the relatively low ceiling height specially modified lamps* were installed. The efficiency of the irradiation could not be tested by routine air sampling since the oiling of the floor and textiles might also be playing a part. A deliberate contamination of the air was therefore required. Experience indicated. that a natural and reproducible contamination could be produced by a "spraying spit"-which phrase implies the assembling of a quantity of saliva in the mouth, and its dispersal by violent blowing out through partially closed lips The results of these measures are shown in Table  III . The only difference of any magnitude lies in the high incidence of self-reported colds in the squadron to which the battery of preventive measures was applied. In spite of "dummy" procedures with the controls it may well be that these apprentices were made more cold-conscious and more ready to report their ailments. The sick parade figures give the following rates for colds, sore throats, and influenza combined. TRIAL V (August 24, 1952 , to March 31, 1953 .
The final trial was of handkerchiefs impregnated with glycollic acid. Two handkerchiefs per week were issued to "C" Squadron which continued with the general air hygiene measures described above, and two untreated handkerchiefs were given to members of "A" Squadron. No. 2 Wing was also observed as a further but less efficient control group. Unfortunately the treated handkerchiefs deteriorated rapidly under the influence of glycollic acid and after 4 weeks the trial had to be abandoned. The issue of the impregnated handkerchiefs had coincided with the onset of an epidemic of influenza. The results of the trial are shown in Table IV .
This Table reveals With the common cold the position is perhaps a little more doubtful. Initially all three groups were very similar with rates of 0-84, 0-74 and 0*86 per cent. During the issue of impregnated handkerchiefs the rate in "C" Squadron was significantly lower than that of "A" Squadron and No. 2 Wing. In the "post-glycollic period" its rate remained lower though not to a significant degree. On the Other hand the incidence of self-reported colds was not very different between squadrons "A" and "C" except during the period of issue of handkerchiefs when it was higher in those with the treated handkerchiefs. The total incidence of "colds" in these two squadrons was therefore 8-7 and 10-7 per cent. in the "pre-glycollic period", 17 5 and 20 6 per cent.
in the "glycollic period", and 5 * 6 and 4 7 per cent. in the "post-glycollic period". There is clearly nothing very striking here, though the lower incidence of colds observed on sick parade may indicate a value in the impregnation by glycollic acid. A longer trial would be needed to substantiate it.
SUMMARY
(1) Field studies of possible methods of reducing the spread of upper respiratory diseases were carried out at an R.A.F. training station, the population and general setting of which were peculiarly suitable for strictly controlled trials.
(2) The impregnation of handkerchiefs with octyl cresol produced no lower incidence of upper respiratory disease in those using them compared with the incidence in those using untreated handkerchiefs.
(3) A trial combining sterilization of barrack room air by ultra-violet light, reduction of airborne bacteria by oiling floors and textiles, introduction of screens between beds, and the use of handkerchiefs impregnated with octyl cresol failed in this population to reduce the incidence of upper respiratory diseases.
(4) The same general measures together with the impregnation of handkerchiefs with glycollic acid produced no difference in the incidence of influenza and sore throats, but gave a somewhat lower incidence of the common cold. This calls for further trials.
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